Nanoparticles are important for many technological applications, including catalysis, recording media, thin film technology, optoelectronic, magnetic sensors, anti-bacterial surfaces, and biological imaging. The properties of the nanoparticles (NPs) are related their size and shape. Physical sputtering of metal on chemically/energetically different surfaces can result in formation of different nanoparticles sizes and shapes. Therefore, the growth kinetics of metal nanoparticles on solid supports has crucial consequences on the structure and physical properties of the prepared active hybrid surfaces. The metal growth kinetics on solid surfaces does not only depend on the sputtering conditions but also on the surface properties where the metal nanoparticle are growing on. In order to understand effect of surface chemistry and energy on the metal growth kinetics of metal, in situ real-time grazing incidence small-angle x-ray scattering (GISAXS) is employed. With high time-resolved measurements, the formation/growth of metal nanoparticle can be systematically monitored. Generally, when adatoms (gas phase) are adsorbed onto a solid surface, three major types of thermodynamic growth modes have been observed. One of the growth mechanisms is known as the FM (Frankvan der Merwe) mode, which consists of layer-by-layer growth of the adlayers. Another growth mechanism is VW (Volmer-Weber) growth, describing three-dimensional clustering of adatoms on a bare substrate. SK (Stranski-Krastanov) growth is a mixture of the above two growth modes, which involves three-dimensional clustering after one or a few complete adlayers are formed first [1]. In the present report we used the DC sputtering technique to investigate the deposition of Au metal onto different surfaces namely soft poly(ethylhexylacrylate) (PEHA; Tg = 188 K) and hard poly(methylmethacrylate) (PMMA; Tg 378 K) films. Additionally, we have sputtered gold and aluminum on porous TiO 2 surfaces (data is not shown). We have investigated the formation and growth kinetics of Au nanoparticles on these surfaces. The main sputtering chamber is pumped down by a two-stage turbo molecular pump that brings the chamber into a base pressure of 1.5 x 10 -8 mbar. Then the deposition was performed at an argon pressure of 1.5 x 10 -2 mbar and at a rate of 1.2 nm/min. The in situ GISAXS measurements were carried out at beamline P03 of PETRA storage ring at DESY, Hamburg. The sample inside the sputtering chamber was placed horizontally
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